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Description
FIELD
[0001] The present disclosure relates to a lever actu-

ated connector assembly that is suited for use in coupling
a junction box assembly or electric center to a vehicle
electrical system.

BACKGROUND

[0002] This section provides background information
related to the present disclosure which is not necessarily
prior art.

[0003] Modern vehicles typically employ a junction box
assembly, also known as an electric center, for the central
mounting of various electric hardware, such as relays
and fuses, in a centralized manner that permits several
wire harnesses to be connected the junction box assem-
bly. Prior designs typically included a mounting bracket
and a junction box that were coupled together via one or
more threaded fasteners. It is desirable, however, to
avoid the use of threaded fasteners when possible so
that more recent designs have been proposed that em-
ploy a single cam, a single slide or double levers. We
have found that these designs require a relatively large
force to couple the junction box to the bracket and more-
over can be rather large in size. Accordingly, animproved
connector assembly is needed in the art.

SUMMARY

[0004] This section provides a general summary of the
disclosure, and is not a comprehensive disclosure of its
full scope or all of its features.

[0005] In one form, the present teachings provide a
connector assembly that includes first and second con-
nector portions. The first connector portion has a first
connector housing, a pair of cam track structures and a
lever. Thefirst connector housing is configured to support
a plurality of first terminals. The cam track structures are
slidably coupled to opposite sides of the first connector
housing for movement between a retracted position and
an extended position. Each of the cam track structures
has at least one cam track. The lever is pivotally coupled
to the first connector housing for movement between a
lowered position and a raised position. The lever is cou-
pled to the cam track structures such that the cam track
structures are in the retracted position when the lever is
in the lowered position and the cam track structures are
in the extended position when the lever is in the raised
position. The second connector portion has a second
connector housing and a plurality of cam followers. The
second connector housing is configured to support a plu-
rality of second terminals. Each of the cam followers is
fixedly coupled to the second connector housing and re-
ceived in a corresponding one of the cam tracks. The
cam tracks are configured to cooperate with the cam fol-
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lowers to draw the first connector housing toward the
second connector housing when the lever is moved from
the raised position to the lowered position. The cam
tracks are also configured to cooperate with the cam fol-
lowers to urge the first connector housing away from the
second connector housing when the lever is moved from
the lowered position to the raised position.

[0006] In another form, the present teachings provide
a method for installing a junction box assembly to a ve-
hicle electrical system. The junction box assembly is a
first connector portion and has a first connector housing,
a pair of cam track structures and a lever. The first con-
nector housing supports a plurality of first terminals. The
cam track structures are slidably coupled to opposite
sides of the first connector housing for movement be-
tween a retracted position and an extended position.
Each of the cam track structures has at least one cam
track. The lever is pivotally coupled to the first connector
housing for movement between a lowered position and
a raised position. The lever is coupled to the cam track
structures such that the cam track structures are in the
retracted positionwhenthe leverisinthe lowered position
and the cam track structures are in the extended position
when the lever is in the raised position. The method in-
cludes: providing a second connector portion having a
second connector housing and a plurality of cam follow-
ers; inserting a plurality of wire harness connectors into
the second connector housing, each of the wire harness
connectors having a plurality of second terminals; pre-
staging the junction box assembly to the second connec-
tor portion such that the first connector housing is aligned
to the second connector housing in a predetermined
manner; moving the lever from the lowered position to
the raised position to align an insertion portion of each
cam track to a corresponding one of the cam followers;
and moving the lever from the raised position to the low-
ered position to drive the first connector housing toward
the wire harness connectors and engage the first termi-
nals to the second terminals.

[0007] Further areas of applicability will become ap-
parent from the description provided herein. The descrip-
tion and specific examples in this summary are intended
for purposes of illustration only and are not intended to
limit the scope of the present disclosure.

DRAWINGS

[0008] The drawings described herein are for illustra-
tive purposes only of selected embodiments and not all
possible implementations, and are not intended to limit
the scope of the present disclosure.

Figure 1 is a perspective view of an exemplary con-
nector assembly constructed in accordance with the
teachings of the present disclosure;

Figure 2 is an exploded perspective view of the con-
nector assembly of Figure 1;

Figure 3 is a sectional view taken along the line 3-3
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of Figure 1;

Figure 4 is a perspective view of the connector as-
sembly of Figure 1 with first and second connector
portions being positioned in a pre-stage position;
Figure 5 is an enlarged portion of Figure 4 illustrating
a keying system in more detail;

Figure 6 is an enlarged portion of the first connector
portion illustrating a cam track lock in more detail;
Figure 7 is an enlarged portion of Figure 4 illustrating
an unlocking member on the second connector por-
tion interacting with the cam track lock on the first
connector portion;

Figure 8 is a sectional view of a portion of the first
connector portion illustrating a cam track structure
in more detail;

Figure 9 is a perspective view of an alternately con-
structed cam track structure;

Figure 10 is a perspective view of the connector as-
sembly of Figure 1 with the first and second connec-
tor portions engaged to one another, a lever of the
first connector portion in a raised position and the
cam track structures of the first connector portion in
an extended position;

Figure 11 is a section view taken along the line 11-11
of Figure 10;

Figure 12 is a section view taken along the line 12-12
of Figure 10; and

Figure 13 is a section view taken along the line 13-13
of Figure 1.

[0009] Corresponding reference numerals indicate
corresponding parts throughout the several views of the
drawings.

DETAILED DESCRIPTION

[0010] With reference to Figures 1 and 2, a connector
assembly constructed in accordance with the teachings
of the present disclosure is generally indicated by refer-
ence numeral 10. In the particular example provided, the
connector assembly 10 is employed to connecta junction
box assembly to a vehicle electrical system, but those of
skill in the art will appreciate that the teachings of the
present disclosure have application to various other sit-
uations and as such, the scope of the present disclosure
will not be limited to the particular example described
herein andillustratedin the appended drawings. The con-
nector assembly 10 can include a first connector portion
12, a second connector portion 14 and a keying system
16.

[0011] With reference to Figures 2 and 3, the first con-
nector portion 12 can comprise a junction box assembly
20, a pair of cam track housings 22, a pair of cam track
structures 24 and a lever 26. The junction box assembly
20 caninclude a first connector housing 30 and a plurality
of conventional "junction box components" that can in-
clude circuit boards, relays, fuses, bus bars, etc. Various
elements of the "junction box components" can have ter-
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minals (i.e., first terminals 36) that can be coupled to and
supported by the first connector housing 30. While the
arrangement of the first terminals 36 relative to the first
connector housing 30 may be varied in any desired man-
ner, the first terminals 36 in the particular example pro-
vided are disposed in a plurality of first terminal sets 38
that are configured to matingly engage corresponding
second terminal sets 40 that are associated with the sec-
ond connector portion 14 as will be described in detail,
below. The cam track housings 22 can be coupled to
opposite sides of the first connector housing 30 and can
define a space in which an associated one of the cam
track structures 24 is slidably received. Each of the cam
track structures 24 can define one or more cam tracks
44. The lever 26 can include a handle 50 and a yoke 52
that can be pivotally mounted to the first connector hous-
ing 30 for pivoting motion about a lever axis 54. The cam
track structures 24 can be pivotally mounted to the yoke
52 at a location that is offset from the lever axis 54 such
that pivoting of the lever 26 between a lowered position
and araised position will cause corresponding translation
of the cam track structures 24 in the cam track housings
22 between a retracted position and an extended posi-
tion.

[0012] The second connector portion 14 can include a
mounting bracket or second connector housing 60 and
a plurality of cam followers 62. The second connector
housing 60 can be configured to be coupled to a plurality
of second terminals 66 that are adapted to matingly en-
gage and electrically couple to the first terminals 36. In
the example provided, the second connector housing 60
defines a plurality of connector mounts 70, each of which
being configured to matingly engage a discrete wire har-
ness connector 72 that terminates an end of an associ-
ated wire harness (not shown) and comprises a wire har-
ness connector housing 74 and a plurality of terminals
(i.e., second terminals 66 arranged in second terminal
sets 40). In the example provided, each connector mount
70 is configured to engage (only) a corresponding one
of the wire harness connector housings 74 in a predeter-
mined manner so thatthe corresponding second terminal
set 40 is aligned to the second connector housing 60 in
a predetermined manner along three orthogonal axes.
Each of the cam followers 62 can be coupled to the sec-
ond connector housing 60 and configured to engage a
corresponding one of the cam tracks 44 on the cam track
structures 24. It will be appreciated that the cam tracks
44 and the cam followers 62 can be configured in any
desired manner.

[0013] With reference to Figures 2 and 8, the cam fol-
lowers 62 comprise cylindrical posts that are fixedly cou-
pled to opposite sides of the second connector housing
60, while each of the cam tracks 44 comprises a groove
or channel that is configured to receive the cylindrical
post of an associated one of the cam followers 62 therein.
U-shaped apertures 80 can be formed in the cam track
housings 22 to permit the cam followers 62 to be received
therethrough and into the cam tracks 44.
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[0014] Each cam track 44 can have a coupling side 84
and a decoupling side 86. Each of the coupling sides 84
is configured to contact an associated one of the cam
followers 62 when the lever is moved from the raised
position to the lowered position to move the cam track
structures 24 relative to the cam followers 62 in a coupling
direction (i.e., along a coupling axis 90) such that the first
connector housing 30 is urged toward the second con-
nector housing 60. The decoupling side 86 can be con-
figured in a manner that is similar to the coupling side 84
and as such will not be described in detail herein other
than to note that the decoupling side 86 is configured to
contact the cam follower 62 when the lever 26 is moved
from the lowered position to the raised position to thereby
coordinate movement of the cam track structures 24 rel-
ative to the cam followers 62 in a direction opposite the
coupling direction such that the first connector housing
30 is urged away from the second connector housing 60
along the coupling axis 90.

[0015] The coupling side 84 can include an insertion
portion 100, which is disposed along an insertion axis
102 and generally parallel to the coupling axis 90, and
at least one transition portion that is configured to move
the cam track structures 24 relative to the cam followers
62 along the insertion axis 102 as the cam track struc-
tures 24 are moved between the extended and retracted
positions. In the particular example provided, each cou-
pling side 84 includes a first transition portion 110 and a
second transition portion 112. The first transition portion
110 can be a straight segment that can be configured
such that a first included angle 116 is disposed between
itand the insertion axis 102. The second transition portion
112 can be a straight segment that can be configured
such that a second included angle 118 is disposed be-
tween it and the insertion axis 102. The first included
angle 116 can be smaller than the second included angle
118 and can be positioned relative to the "stroke" of the
cam track structures 24 along the insertion axis 102 to
contact the cam followers 62 when the first terminals 36
(Fig. 3) begin to engage the second terminals 66 (Fig.
3). Configuration in this manner permits a relatively high-
er level of force to be exerted on the first terminals 36
(Fig. 3) when they are engaging the second terminals 66
(Fig. 3) and a relatively reduced force on the first termi-
nals 36 when they have been engaged to the second
terminals 66 and are being "seated" to the second termi-
nals 66. The coupling sides 84 can terminate at a dwell
portion 120 that can be configured to maintain the cam
track structures 24 at a desired orientation or position
relative to the cam followers 62 along the insertion axis
102 as the lever 26 is moved to toward the lowered po-
sition.

[0016] An alternately constructed cam track structure
24ais depicted in Figure 9. The cam track structure 24a
defines a plurality of cam tracks 44a having a single tran-
sition portion 110a and terminating at a back-angled por-
tion 120a. The single transition portion 110a comprises
a straight segment that extends between the insertion

10

15

20

25

30

35

40

45

50

55

portion 100 and the back-angled portion 120a. The back-
angled portion 120a is configured to cooperate with the
cam followers 62 (Fig. 2) to slightly withdraw the first ter-
minals 36 (Fig. 3) from the second terminals 66 (Fig. 3)
as the cam track structures 24a are moved into the re-
tracted position. Additionally, the positioning of the cam
followers 62 (Fig. 2) at the distal end of the back-angled
portion 120a tends to lock the cam track structures 24 in
the retracted position.

[0017] With reference to Figures 4 and 5, the keying
system 16 can have a first key member 130, which can
be coupled to the first connector portion 12, and a second
key member 132 that can be coupled to the second con-
nector portion 14. The keying system 16 is configured to
permit the first connector housing 30 to be mated or in-
serted to the second connector housing 60 only when
the first and second key members 130 and 132 are en-
gaged to one another. The first key member 130 can
comprise a pair of first ribs 138 that are coupled to one
of the cam track housings 22 and cooperate to define a
keying groove 140 that extends generally parallel to the
coupling axis 90. The second key member 132 can com-
prise a second rib 144 that can be sized to be received
inthe keying groove 140 when the first connector housing
30 is aligned to the second connector housing 60 in a
predetermined manner. The first and second ribs 138
and 144 can be configured to contact the second con-
nector housing 60 and one of the cam track housings 22,
respectively, if the first connector housing 30 is not
aligned to the second connector housing 60 in the pre-
determined manner and an attempt is made to insert the
first connector housing 30 to the second connector hous-
ing 60.

[0018] With reference to Figure 2, an exemplary meth-
od for assembling and coupling the connector assembly
10 to a vehicle electric system will be described. The
second connector portion 14 can be coupled to the ve-
hicle electrical system and fixedly secured to a vehicle.
In this regard, the several wire harness connectors 72
can be received in the connector mounts 70 such that
the wire harness connector housings 74 are fixedly (but
removably) mounted to the second connector housing
60 in their predetermined orientations.

[0019] In Figures 4 and 5, the first connector portion
12 can be mounted to the second connector portion 14
in a pre-stage condition such that the second rib 144 is
disposed in the keying groove 140 and the cam followers
62 (Fig. 2) are received in the U-shaped apertures 80
formed in the cam track housings 22. Optionally, the first
connector portion 12 can have a lock that cooperates
with another portion of the first connector portion 12 to
inhibit movement of the cam track structures 24 from the
retracted position toward the extended position and/or
the lever 26 from the lowered position toward the raised
position.

[0020] With reference to Figures 6 and 7, the first con-
nector portion 12 comprises a cam track lock 150 that is
formed on one of the cam track structures 24. The cam
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track lock 150 extends into a slot 152 formed in one of
the cam track housings 22 when the cam track structures
24 are disposed in the retracted position. It will be appre-
ciated that contact between the cam track lock 150 and
the cam track housing 22 will inhibit movement of the
cam track structure 24 toward the extended position, to
thereby inhibit movement of the lever 26 (Fig. 4) toward
the raised position, as well as corresponding movement
of the other one of the cam track structures 24 toward
the extended position. The second connector portion 14
can include a rib or unlocking member 156 that can ex-
tend through the slot 152 and resiliently urge the cam
track lock 150 out of alignment with the side of the cam
track housing 22 so that the cam track structures 24 may
be moved from the retracted position to the extended
position.

[0021] It will be appreciated that when the first connec-
tor portion 12 is decoupled from the second connector
portion 14, contact between the cam track lock 150 and
the edge of the slot 152 in the cam track housing 22 will
inhibit movement of the cam track structures 24 from the
retracted position toward the extended position to there-
by inhibit movement of the lever 26 (Fig. 4) from the low-
ered position toward the raised position. It will further be
appreciated that positioning of the first connector portion
12 relative to the second connector portion 14 in the pre-
stage position positions the unlocking member 156 in the
slot 152 such that the unlocking member 156 resiliently
urges the cam track lock 150 out of alignment with the
side of the cam track housing 22 so that the cam track
structures 24 can be moved toward the extended posi-
tion.

[0022] With reference to Figures 10 through 12, when
the first and second connector portions 12 and 14 are
disposed in the pre-stage position and the unlocking
member 156 has unlocked the cam track lock 150 (Fig.
5) from the cam track housing 22, the lever 26 can be
moved from the lowered position to the raised position
to align the insertion portion 100 of the cam tracks 44 to
the cam followers 62. Due to the weight of the first con-
nector portion 12 and/or through the application of force
onto the first connector portion 12 that tends to urge the
first connector portion 12 toward the second connector
portion 14 in the coupling direction, the first connector
portion 12 can be urged toward the second connector
portion 14 along the coupling axis 90 such that the cam
followers 62 are received into the insertion portion 100
of the cam tracks 44.

[0023] The lever 26 can be rotated from the raised po-
sition to the lowered position to move the cam track struc-
tures 24 from the extended position to the retracted po-
sition. The coupling side 84 of the cam tracks 44 can
cooperate with the cam followers 62 to drive the first con-
nector portion 12 in the coupling direction toward the sec-
ond connector portion 14 along the coupling axis 90 to
thereby drive the first terminals 36 into contact with the
second terminals 66 to electrically connect and seat the
first terminals 36 to the second terminals 66. Figures 1,
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3 and 13 depict various views of the connector assembly
10 when the lever 26 is in the lowered position and the
first terminals 36 are electrically connected to and seated
against the second terminals 66.

[0024] Once coupled in this manner, the lever 26 can
be rotated from the lowered position to the raised position
to move the cam track structures 24 from the retracted
position to the extended position. The decoupling side
86 of the cam tracks 44 can cooperate with the cam fol-
lowers 62 to drive the first connector portion 12 in the
decoupling direction away from the second connector
portion 14 along the coupling axis 90 to thereby decouple
the first terminals 36 from the second terminals 66.
[0025] The foregoing description of the embodiments
has been provided for purposes of illustration and de-
scription. Itis notintended to be exhaustive or to limit the
disclosure. Individual elements or features of a particular
embodiment are generally not limited to that particular
embodiment, but, where applicable, are interchangeable
and can be used in a selected embodiment, even if not
specifically shown or described. The same may also be
varied in many ways. Such variations are not to be re-
garded as a departure from the disclosure, and all such
modifications are intended to be included within the
scope of the disclosure.

[0026] Further, the disclosure comprises embodi-
ments according to the following clauses:

Clause 1. A connector assembly comprising:

a first connector portion having a first connector
housing, a pair of cam track structures and a
lever, the first connector housing being adapted
to support a plurality of first terminals, the cam
track structures being slidably coupled to oppo-
site sides of the first connector housing for
movement between a retracted position and an
extended position, each of the cam track struc-
tures having at least one cam track, the lever
being pivotally coupled to the first connector
housing for movement between a lowered posi-
tion and a raised position, the lever being cou-
pled to the cam track structures such that the
cam track structures are in the retracted position
when the lever is in the lowered position and the
cam track structures are in the extended position
when the lever is in the raised position; and

a second connector portion having a second
connector housing and a plurality of cam follow-
ers, the second connector housing being adapt-
ed to support a plurality of second terminals,
each of the cam followers being fixedly coupled
to the second connector housing and received
in a corresponding one of the cam tracks;
wherein the cam tracks are configured to coop-
erate with the cam followers to draw the first con-
nector housing toward the second connector
housing when the lever is moved from the raised
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position to the lowered position, and wherein the
cam tracks are configured to cooperate with the
cam followers to urge the first connector housing
away from the second connector housing when
the lever is moved from the lowered position to
the raised position.

Clause 2. The connector assembly of Clause 1,
wherein the first connector portion comprises a cam
track lock that cooperates with another portion of the
first connector portion when the first connector por-
tion is decoupled from the second connector portion
to inhibit movement of at least one of the cam track
structures from the retracted position toward the ex-
tended position to thereby inhibit movement of the
lever from the lowered position toward the raised po-
sition.

Clause 3. The connector assembly of Clause 1 or 2,
wherein each of the cam track structures is slidably
housed in a cam track housing.

Clause 4. The connector assembly of any of Clauses
1 to 3 wherein the another portion of the first con-
nector portion comprises atleast one of the camtrack
housings.

Clause 5. The connector assembly of any of Clauses
1 to 4, wherein the second connector housing com-
prises a rib that urges the cam track lock out of en-
gagement with the another portion of the first con-
nector portion.

Clause 6. The connector assembly of Clause 5,
wherein the rib is received into a slot in the first con-
nector portion.

Clause 7. The connector assembly of any of Clauses
1 to 6, further comprising a keying system having a
first key member and a second key member, the first
key member being coupled to the first connector por-
tion, the second key member being keyed to the sec-
ond connector portion, the keying system being con-
figured to cooperate with at least one of the first and
second connector housings to permit insertion of the
first connector housing to the second connector
housing only when the firstand second key members
are engaged to one another.

Clause 8. The connector assembly of any of Clauses
1 to 7, wherein each cam follower is received into a
corresponding one of the cam tracks along an inser-
tion axis, wherein each cam track comprises a first
transition portion and a second transition portion,
wherein an included angle between the first transi-
tion portion and the insertion axis has a first magni-
tude, and wherein an included angle between the
second transition portion and the insertion axis has
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a second, larger magnitude.

Clause 9. The connector assembly of Clause 8,
wherein the first transition portion is timed to occur
when the first terminals begin to engage the second
terminals.

Clause 10. The connector assembly of any of Claus-
es 1 to 9, wherein each cam track terminates at a
back-angled portion, the back-angled portions coop-
erating with the cam followers to slightly withdraw
the first terminals from the second terminals as the
cam track structures are moved into the retracted
position and to lock the cam track structures into the
retracted position.

Clause 11. A method for installing a junction box as-
sembly to a vehicle electrical system, the junction
box assembly being a first connector portion and
having a first connector housing, a pair of cam track
structures and a lever, the first connector housing
supporting a plurality of first terminals, the cam track
structures being slidably coupled to opposite sides
of the first connector housing for movement between
a retracted position and an extended position, each
of the cam track structures having at least one cam
track, the lever being pivotally coupled to the first
connector housing for movement between a lowered
position and a raised position, the lever being cou-
pled to the cam track structures such that the cam
track structures are in the retracted position when
the lever is in the lowered position and the cam track
structures are in the extended position when the le-
ver is in the raised position, the method comprising:

providing a second connector portion having a
second connector housing and a plurality of cam
followers;

inserting a plurality of wire harness connectors
into the second connector housing, each of the
wire harness connectors having a plurality of
second terminals;

pre-staging the junction box assembly to the
second connector portion such that the first con-
nector housing is aligned to the second connec-
tor housing in a predetermined manner;
moving the lever from the lowered position to
the raised position to align an insertion portion
of each cam track to a corresponding one of the
cam followers; and

moving the lever from the raised position to the
lowered position to drive the first connector
housing toward the wire harness connectors
and engage the first terminals to the second ter-
minals.

Clause 12. The method of Clause 11, wherein pre-
staging the junction box assembly to the second con-
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nector portion comprises de-activating a lock on the
junction box assembly that inhibits sliding of at least
one of the cam tracks from the retracted position,
pivoting of the lever from the lowered position, or
both.

Clause 13. The method of Clause 11 or 12, wherein
a keying system inhibits pre-staging the junction box
assembly to the second connector portion if the first
connector housing is not aligned to the second con-
nector housing in the predetermined manner.

Clause 14. The method of any of Clauses 11 to 13,
wherein the cam tracks are configured to cooperate
with cam followers to vary an insertion force that is
generated when the lever is moved from the raised
position to the lowered position and a given input
force is applied to the lever.

Clause 15. The method of Clause 14, wherein the
cam tracks cooperate with the cam followers to max-
imize the insertion force for a given input force during
a portion of a stroke of the first terminals thatincludes
engagement of the first terminals to the second ter-
minals.

Claims

A connector assembly (10) comprising:

a first connector portion (12) having a first con-
nector housing (30), a pair of cam track struc-
tures (24) and a lever (26), each of the cam track
structures (24) pivotally mounted to a yoke (52)
at a location that is offset from a lever axis (54),
the lever (26) being pivotally coupled to the first
connector housing (30) for movement between
a lowered position and a raised position, the le-
ver (26) being coupled to the cam track struc-
tures (24) such that the cam track structures are
in a retracted position when the lever is in the
lowered position and the cam track structures
(24) are in an extended position when the lever
is in the raised position;

a second connector portion (14) having a sec-
ond connector housing (60) and a plurality of
cam followers (62), the second connector hous-
ing (60) being adapted to support a plurality of
wire harness connectors (72), each of the cam
followers (62) being fixedly coupled to the sec-
ond connector housing (60) and received
through an U-shape aperture and in a corre-
sponding one of the cam tracks (44);

wherein the first connector portion (12) compris-
es a cam track lock (150) that cooperates with
another portion of the first connector portion (12)
when the first connector portion is decoupled
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from the second connector portion (14) to inhibit
movement of at least one of the cam track struc-
tures (24) from the retracted position toward the
extended position to thereby inhibit movement
of the lever from the lowered position toward the
raised position; and

wherein the second connector housing (60)
comprises a rib (156) that urges the cam track
lock (150) out of engagement with the another
portion of the first connector portion.

The connector assembly of Claim 1, wherein each
of the cam track structures (24) is slidably housed in
a cam track housing (22), the cam track structures
(24) being slidably coupled to opposite sides of the
first connector housing (30) for movement between
a retracted position and an extended position.

The connector assembly of Claim 1 or 2, wherein
the other portion of the first connector portion (12)
comprises at least one of the cam track housings
(22).

The connector assembly of Claim 1, 2 or 3, wherein
the rib (138) is received into a slot (152) in the first
connector portion.

The connector assembly of any of Claims 1 to 4,
wherein each cam follower (62) is received into a
corresponding one of the cam tracks (44) along an
insertion axis, wherein each cam track (44) compris-
es a first transition portion (110) and a second tran-
sition portion (112), wherein an included angle (116)
between the first transition portion and the insertion
axis has a first magnitude, and wherein an included
angle (118) between the second transition portion
and the insertion axis has a second, larger magni-
tude.

The connector assembly of Claim 5, wherein the first
connector housing (30) is adapted to support a plu-
rality of first terminals (36) and the second connector
housing is adapted to support a plurality of second
terminals (66), the first transition portion (110) is
timed to occur when the first terminals (36) begin to
engage the second terminals (66).

The connector assembly of any of Claim 5 or 6,
wherein each cam track (44) terminates at a back-
angled portion, the back-angled portions cooperat-
ing with the cam followers (62) to slightly withdraw
thefirst terminals (36) from the second terminals (66)
as the cam track structures (24) are moved into the
retracted position and to lock the cam track struc-
tures (24) into the retracted position.

The connector assembly of any of the preceding
Claims, further comprising a keying system (16) hav-
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ing a first key member (130) and a second key mem-
ber (132), the first key member (130) being coupled
to the first connector portion (12), the second key
member (132) being coupled to the second connec-
tor portion (14), the keying system (16) being con-
figured to cooperate with at least one of the first and
second connector housings (30, 60) to permit inser-
tion of the first connector housing (30) to the second
connector housing (60) only when the first and sec-
ond key members (130, 132) are engaged to one
another.

The connector assembly of any of the preceding
Claims, wherein each of the cam followers (62) are
received through the U-shape aperture (80) formed
in the first connector portion andintoin a correspond-
ing one of the cam tracks (44).

The connector assembly of any of the preceding
Claims, wherein the cam tracks (44) are configured
to cooperate with the cam followers (62) to draw the
first connector housing (30) toward the second con-
nector housing (60) when the lever (26) is moved
from the raised position to the lowered position, and
wherein the cam tracks (44) are configured to coop-
erate with the cam followers (62) to urge the first
connector housing (30) away from the second con-
nector housing ( 60) when the lever (26) is moved
from the lowered position to the raised position.

A method for installing the connector assembly ac-
cording to any of Claims 1 to 10 to a vehicle electrical
system, the method comprising:

providing the first connector portion (12) and the
second connector portion (14);

inserting the plurality of wire harness connectors
(72) into the second connector housing (60);
pre-staging the first connector portion (12) to the
second connector portion (14) such that the first
connector housing (30) is aligned to the second
connector housing (60) in a predetermined man-
ner;

moving the lever (26) from the lowered position
to the raised position to align an insertion portion
of each cam track (44) to a corresponding one
of the cam followers (62); and

moving the lever (26) from the raised position to
the lowered position to drive the first connector
housing (30) toward the wire harness connec-
tors (72) and engage the first terminals to the
second terminals;

wherein pre-staging the first connector portion
(12) to the second connector portion comprises
de-activating a lock on the first connector portion
that_inhibits sliding of at least one of the cam
tracks (44) from the retracted position, pivoting
of the lever from the lowered position, or both.
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12.

13.

14.

15.

The method of Claim 11, further comprising permit-
ting insertion of the first connector housing (30) into
the second connector housing (30) only when a first
key member (130) of a keying system and a second
key member of the keying system are engaged with
each other, the first key member being coupled to
the first connector portion, the second key member
being keyed to the second connector portion.

The method of Claim 12, wherein the keying system
(16) inhibits prestaging the first connector portion to
the second connector portion if the first connector
housing is not aligned to the second connector hous-
ing in the predetermined manner.

The method of any of Claims 11 to 13, further com-
prising:

varying an insertion force thatis generated when
the lever (26) is moved from the raised position
to the lowered position and a given input force
is applied to the lever; and

maximizing the insertion force for a given input
force during a portion of a stroke of the first ter-
minals that includes engagement of the first ter-
minals (36) to the second terminals (6).

The method of any of Claims 11 to 14, wherein pre-
staging the first connector portion (12) to the second
connector portion (14) includes the plurality of cam
followers (62) being received through U-shape ap-
ertures (80) formed in the cam track housing (22).
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